Introduction
============

Implementation and operational research are growing in importance and recognition. Major donors, including the Canadian Institutes of Health Research, the European & Developing Countries Clinical Trials Partnership, the United States of America's National Institutes of Health and the Wellcome Trust are increasing funding support for this research area and leading scientific journals have established sections promoting the publication of such research. Implementation research contributes a growing part of the evidence base used by the World Health Organization (WHO), which promotes, supports, publishes and evaluates such research.

The combined results of basic, clinical and implementation research have made it possible to reach millions of people with life-saving treatments and effective prevention measures. For example, the global scale-up of antiretroviral drugs for human immunodeficiency virus (HIV) has brought the number of people on treatment to 13.6 million from 800 000 in 2003[@R1] and reduced deaths from 2.4 million in 2005 to 1.5 million in 2013.[@R2] As another example, tuberculosis is declining rapidly. However, to sustain these gains and reach elimination targets for tuberculosis, new drugs and vaccines are needed, along with the implementation research that shows how these can be delivered where they are needed and in a form that works. Deaths from malaria have decreased by 58% between 2000 and 2015,[@R1] in part because malaria control measures, including indoor residual spraying, long-lasting insecticidal nets, point-of-care diagnostic tests and artemisinin-based combination therapies have been delivered effectively to communities.

Operational research uses an existing resource -- the data routinely collected by programmes -- to provide ways of improving programme operations and thereby delivering more effective, efficient and equitable care. Implementation and operational research are usually carried out in close collaboration between researchers and public health practitioners. Operational research is typically very specific to a single programme or activity. The costs are generally modest, yet these studies have the potential for a huge magnifier effect, in extending the impact of health interventions.[@R3]

Implementation research can help answer questions about why effective interventions are not reaching the people who could benefit from them.[@R4]^,^[@R5] Implementation research is also useful in understanding how health system failures create barriers to the delivery of policies or programmes. For example, the non-adherence of providers to service delivery guidelines based on evidence may result from a lack of monitoring and feedback mechanisms within the system. It could also result from the time allocated per visit which limits what providers are able to achieve. A broad understanding of systems failures and their relationship to implementation barriers is a key aspect of much implementation research. Resolving barriers such as non-adherence to treatment guidelines may have less to do with training providers and more to do with changing the system to allow more time or by establishing better feedback mechanisms.

As the range of applications of implementation research is very broad, a wide range of different research methods may be used depending on the type of problem studied ([Table 1](#T1){ref-type="table"}). Existing guidelines and their extensions cover some -- but not all -- of the required reporting areas. These gaps can make it difficult for researchers, implementers and journal editors to ensure that studies are reported in sufficient detail to allow replication. A further difficulty is that the success of implementation, particularly for complex interventions, is often highly dependent on the context. The traditional structure of a scientific research article may not provide a good framework for reporting important contextual issues.

###### Research objectives, implementation questions and research methods[@R4]

  Objective                                                                                                                                                                                                            Description                                                                                                                            Implementation question                                                                                                                                    Research methods
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Explore                                                                                                                                                                                                              Explore an idea or phenomenon to make hypotheses or generalizations from specific examples                                             What are the possible factors and agents responsible for good implementation of a health intervention? For enhancing or expanding a health intervention?   Qualitative methods: grounded theory, ethnography, phenomenology, case studies and narrative approaches; key informant interviews, focus groups, historical reviews
  Quantitative: network analysis, cross-sectional surveys                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  Mixed methods: combining qualitative and quantitative methods                                                                                                                                                                                                                                                                                                                                                                                                                                                          
  Describe                                                                                                                                                                                                             Identify and describe the phenomenon and its correlates or possible causes                                                             What describes the context in which implementation occurs? What describes the main factors influencing implementation in a given context?                  Quantitative: cross-sectional (descriptive) surveys, network analysis
  Qualitative methods: grounded theory, ethnography, phenomenology, case studies and narrative approaches; key informant interviews, focus groups, historical reviews                                                                                                                                                                                                                                                                                                                                                    
  Mixed methods: both qualitative and quantitative inquiry with convergence of data and analyses                                                                                                                                                                                                                                                                                                                                                                                                                         
  Influence                                                                                                                                                                                                            Test whether an intervention produces an expected outcome                                                                                                                                                                                                                                         
  With adequacy                                                                                                                                                                                                        With sufficient confidence that the intervention and outcomes are occurring                                                            Is coverage of a health intervention changing among beneficiaries of the intervention?                                                                     Before-after or time series in intervention recipients only; participatory action research
  With plausibility                                                                                                                                                                                                    With greater confidence that the outcome is due to the intervention                                                                    Is a health outcome plausibly due to the implemented intervention rather than other causes?                                                                Concurrent, non-randomized cluster trials: health intervention implemented in some areas and not in others; before-after or cross-sectional study in programme recipients and non-recipients; typical quality improvement studies
  With probability                                                                                                                                                                                                     With a high (calculated) probability that the outcome is due to the intervention                                                       Is a health outcome due to implementation of the intervention?                                                                                             Partially controlled trials: pragmatic and cluster randomized trials; health intervention implemented in some areas and not in others; effectiveness-implementation hybrids
  Explain                                                                                                                                                                                                              Develop or expand a theory to explain the relation between concepts, the reasons for the occurrence of events, and how they occurred   How and why does implementation of the intervention lead to effects on health behaviour, services, or status in all its variations?                        Mixed methods: both qualitative and quantitative inquiry with convergence of data and analyses
  Quantitative: repeated measures of context, actors, depth and breadth of implementation across subunits; network identification; can use designs for confirmatory inferences; effectiveness-implementation hybrids                                                                                                                                                                                                                                                                                                     
  Qualitative methods: case studies, phenomenological and ethnographic approaches with key informant interviews, focus groups, historical reviews                                                                                                                                                                                                                                                                                                                                                                        
  Participatory action research                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
  Predict                                                                                                                                                                                                              Use prior knowledge or theories to forecast future events                                                                              What is the likely course of future implementation?                                                                                                        Quantitative: agent based modelling; simulation and forecasting modelling; data extrapolation and sensitivity analysis (trend analysis, econometric modelling)
  Qualitative: scenario building exercises; Delphi techniques from opinion leaders                                                                                                                                                                                                                                                                                                                                                                                                                                       

Note: Table reproduced from Peters, et al. [@R4]

For the past 10 years, the *Bulletin of the World Health Organization* has published many examples of implementation research in a section called Lessons from the Field.[@R6] The papers in this section have described actions taken in response to a wide variety of public health problems in many different settings, but we have found that authors often needed to be prompted to provide sufficient detail on local context, details of interventions and measures of impact.

Here we describe the development of reporting guidelines for implementation and operational research ([Table 2](#T2){ref-type="table"}). In future, authors submitting relevant research articles to the *Bulletin* will be asked to follow the new reporting guidelines. The guidelines are the result of collaboration between WHO, the Alliance for Health Policy & Systems Research (AHPSR) and the Special Programme for Research and Training in Tropical Diseases (TDR), journal editors, researchers and funders. Our intention is to provide a useful reference for all involved in implementation and operational research, and to revise these guidelines, as required, after a first year's trial period.

###### Reporting guidelines for operational/implementation research^a^

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Section                                                                                                                                                                                                                       Reporting item
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Title and abstract**                                                                                                                                                                                                        Identify as implementation or operational research in the title. Provide a structured summary of study context, rationale, objectives, design, methods, results and conclusions.

  **Introduction**                                                                                                                                                                                                              

  Background                                                                                                                                                                                                                    Explain the scientific background relating to both the intervention and the implementation. What is already known about the issue?\
                                                                                                                                                                                                                                Describe the policy or programme context. Describe relevant elements of setting or settings (for example, geography, physical resources, organizational culture, history of change efforts).\
                                                                                                                                                                                                                                What is it about implementation in this setting that warrants research and reporting of findings?

  Problem                                                                                                                                                                                                                       Briefly describe the nature and severity of the specific issue or problem that was addressed.\
                                                                                                                                                                                                                                Specify who (champions/supporters) what (events/observations) triggered the decision to make changes, why in this location and why now?

  Implementation strategy                                                                                                                                                                                                       Describe mechanisms or strategies by which components were expected to cause changes, and plans for testing whether these were effective.

  Intervention                                                                                                                                                                                                                  What evidence-based intervention or innovation is proposed?

  Intended outcomes                                                                                                                                                                                                             Describe the specific aim of the proposed study (changes/improvements in processes and outcomes).

  **Methods**                                                                                                                                                                                                                   

  Study design                                                                                                                                                                                                                  Identify the study design (for example, observational, quasi-experimental, experimental, qualitative, mixed) chosen for measuring impact of the intervention on primary and secondary outcomes, (if relevant).

  Setting                                                                                                                                                                                                                       Exact details of study locations, baseline population characteristics, recruitment of participants, relevant dates for implementation, follow-up, and data collection.

  Implementation                                                                                                                                                                                                                Give a description of the implementation strategy: frequency, duration, intensity, including how and when interventions were actually implemented, additional resources required to support implementation, mode of delivery, why and when the study ended.

  Describe the intervention, (if relevant). The amount of detail given should be sufficient to allow replication of the study. For well-established interventions, it is sufficient to refer to previously published studies.   

  Explain methods used to assure data quality (for example, blinding; repeating measurements and data extraction; training in data collection; collection of sufficient baseline measurements).                                 

  Participants                                                                                                                                                                                                                  For qualitative studies: what was the approach (e.g. ethnography, grounded theory, narrative) and theory?\
                                                                                                                                                                                                                                Indicate how size of target population was determined.\
                                                                                                                                                                                                                                *Cohort study*-- Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up.

                                                                                                                                                                                                                                *Case-control study*-- Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls.

                                                                                                                                                                                                                                *Cross-sectional study* -- Give the eligibility criteria, the sources and methods of selection of participants.

                                                                                                                                                                                                                                For matched studies, give matching criteria and number of exposed and unexposed or the number of controls per case.\
                                                                                                                                                                                                                                For randomized studies, how was randomization done, definition of clusters for cluster randomized studies. Was the study blinded?

  Variables                                                                                                                                                                                                                     Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers.

  Data sources/measurement                                                                                                                                                                                                      For each variable of interest, give sources of data and methods of assessment (or measurement). Describe sampling strategies and comparability of assessment methods if there is more than one group.\
                                                                                                                                                                                                                                Methods for processing data before and during analysis, including translation, transcription, data entry, data management and security, verification of data integrity, data coding, and de-identification.\
                                                                                                                                                                                                                                Explain how variables were handled in the analyses. If applicable, describe which groupings were chosen and why; how data were coded.

  Analyses                                                                                                                                                                                                                      Which analyses were pre-specified, and which were exploratory?\
                                                                                                                                                                                                                                For qualitative analyses: process by which inferences or themes were identified and developed, including the researchers involved in data analysis.\
                                                                                                                                                                                                                                For quantitative analyses: describe statistical methods, including those used to adjust for sampling methods and control for confounding.\
                                                                                                                                                                                                                                Where both qualitative and quantitative analyses are used, describe both types of analysis and how findings were synthesized.\
                                                                                                                                                                                                                                Describe any methods used to examine subgroups and interactions.\
                                                                                                                                                                                                                                Explain how missing data were addressed.\
                                                                                                                                                                                                                                Cohort study: explain how loss to follow-up was addressed.\
                                                                                                                                                                                                                                Case-control study: describe matching of cases and controls.

  Ethical considerations                                                                                                                                                                                                        Including consent procedures, if relevant. How was confidentiality ensured?\
                                                                                                                                                                                                                                How was the balance between the potential risks and benefits of this research to individuals or communities assessed?

  **Results**                                                                                                                                                                                                                   

  Descriptive data                                                                                                                                                                                                              Report numbers of individuals at each stage of study -- e.g. numbers eligible, included in the study, completing follow-up, and analysed. Include a flow diagram, timeline or graph, if relevant.\
                                                                                                                                                                                                                                Cross tabulate the number of participants by subgroups as relevant e.g. demographic, clinical, social characteristics, response rates, loss to follow-up or other sources of missing data, potential confounders, for those who receive the intervention and those who do not receive it.

  Outcomes                                                                                                                                                                                                                      Explain the actual course of the intervention, if relevant. For example, describe the sequence of steps, events or phases; type and number of participants at key points, preferably using a time-line diagram or flowchart.

                                                                                                                                                                                                                                Document the degree of success in implementation:\
                                                                                                                                                                                                                                • changes in processes and outcomes associated with the intervention.\
                                                                                                                                                                                                                                • changes observed in outcome (for example, population behaviour change, morbidity, mortality, function, patient/staff satisfaction, service utilization, cost, care disparities).\
                                                                                                                                                                                                                                • consider benefits, harms, costs, unexpected results, problems, failures.

  Outcome data                                                                                                                                                                                                                  Report numbers of outcome events (or summary measures over time), separately for those who receive the intervention and those who do not receive it. Include summary statistics and measure of variance (SD or SE).

  Main results                                                                                                                                                                                                                  Main findings (e.g. interpretations, inferences, and themes); might include development of a theory or model, or integration with prior research or theory.\
                                                                                                                                                                                                                                Provide unadjusted estimates of intervention effect, and, if applicable, confounder-adjusted estimates and their precision (e.g. 95% confidence interval).\
                                                                                                                                                                                                                                Consider translating estimates of relative risk into absolute risk for a meaningful time period.\
                                                                                                                                                                                                                                Synthesis of quantitative and qualitative results.

  Other analyses                                                                                                                                                                                                                Report other analyses done -- e.g. analyses of subgroups and interactions, sensitivity analyses, costs.

  **Discussion**                                                                                                                                                                                                                

  Key results                                                                                                                                                                                                                   Summarize key results with reference to study objectives.

  Limitations                                                                                                                                                                                                                   Discuss limitations of the study, taking into account possible sources of confounding, bias or imprecision in design, measurement, and analysis that might have affected study outcomes (internal validity).\
                                                                                                                                                                                                                                Discuss both direction and magnitude of any potential bias.

  Interpretation                                                                                                                                                                                                                Interpret the results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence.\
                                                                                                                                                                                                                                Compare and contrast study results with relevant findings of others, drawing on broad review of the literature; use of a summary table may be helpful in building on existing evidence.\
                                                                                                                                                                                                                                Suggest steps that might be modified to improve future performance.\
                                                                                                                                                                                                                                Review issues of opportunity cost and actual financial cost of the intervention.

  Contextual factors                                                                                                                                                                                                            Success factors, barriers and how they were overcome.

  Generalizability                                                                                                                                                                                                              Discuss the generalizability (external validity) of the study results.\
                                                                                                                                                                                                                                Explore factors that could affect generalizability -- for example, representativeness of participants; effectiveness of implementation; dose--response effects; features of local setting.\
                                                                                                                                                                                                                                Applicability to other settings; Potential barriers to scale up.

  **Conclusion**                                                                                                                                                                                                                Consider overall practical usefulness of the intervention.\
                                                                                                                                                                                                                                Suggest implications for the implementation programme. How will the results be used/translated into practice in the context of the study?\
                                                                                                                                                                                                                                Suggest implications for further studies.

  **Other information**                                                                                                                                                                                                         Indicate if the study is registered and if the data are available.

                                                                                                                                                                                                                                Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based.\
                                                                                                                                                                                                                                State the role of individuals in the study and any conflict of interest.\
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

SD: standard deviation; SE: standard error.

^a^ The reporting items in this table are intended to cover the wide range of study designs for implementation and operational research. As a result, not all of the items are relevant for all studies (for example, some studies will not involve the testing of an implementation strategy).

Guidelines development
======================

A flowchart summarizing the development of the guidelines is shown in [Fig. 1](#F1){ref-type="fig"}. We reviewed existing guidelines, and guidelines under development on the EQUATOR website[@R7] and selected relevant items from a set of existing guidelines listed in [Table 3](#T3){ref-type="table"}. Since many of the items in the standards for reporting observational research (STROBE) guidelines[@R8] were selected, we used the STROBE checklist as a starting point. We compiled a list of 120 researchers, funders, editors and implementers and sent them a link to an online survey, asking that they score the importance of potential reporting items. We received 44 responses from people working in a wide range of countries. Most respondents identified themselves as researchers.

![Flow chart illustrating the process of guideline development](BLT.15.167585-F1){#F1}

###### Reporting guidelines^a^

  Type of study                     Guideline name   Example extensions
  --------------------------------- ---------------- --------------------
  Randomized trials                 CONSORT          TIDieR
  Observational studies             STROBE           RECORD
  Systematic reviews                PRISMA           PRISMA-P
  Qualitative research              SRQR             COREQ
  Diagnostic/prognostic studies     STARD            TRIPOD
  Quality improvement studies       SQUIRE           
  Economic evaluations              CHEERS           
  Phase IV implementation studies   STaRI            
  Policy interventions              UNTIDieR         

^a^ Adapted from <http://www.equator-network.org>

Several respondents suggested including more items relevant to qualitative studies. Others pointed out that implementation studies often, but not always, involve defining a problem to be solved. In some cases, reasons for the success of a programme might be the main focus of a study. There was a range of opinions on the right balance between reporting of the implementation strategy as opposed to specific details of an intervention. Some expressed a concern that implementers may be put off rather than encouraged if the proposed guidelines were too detailed.

A revised version was sent for review by email and 33 responses were received. To gain consensus on key issues and help reconcile comments from people with different perspectives, a consensus meeting was held at WHO headquarters in October 2015. Participants agreed on the inclusion of a set of standard reporting items and pointed out that the guidelines should not refer exclusively to health-care settings. Some suggested that the guidelines should refer to existing guidelines where relevant. For example, studies using qualitative methods could use the SRQR guidelines;[@R9] studies using routine data could use RECORD.[@R10] In revising the guidelines, we tried to balance completeness with user-friendliness and decided that it was preferable to produce a comprehensive guideline, as shown in [Table 2](#T2){ref-type="table"}, that includes all relevant items, rather than referring authors to multiple guidelines.

Conclusion
==========

A major challenge in the development of reporting guidelines for implementation and operational research is that this research is governed by the nature of the questions rather than by specific methods or designs. As such, the guidelines presented in this paper build upon and bring together a range of existing guidelines. The process of developing these reporting guidelines has brought people with different expertise and perspectives to the debate and helped build consensus. It is hoped that the present guidelines will be a useful reference, but further discussion and development will be required to overcome challenges in this evolving field.
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